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Airway Inspector- Intro

Goal: Assessment of airway wall thickness and airway
lumen size.

Airway wall thickening and lumen narrowing is a
biomarker of obstructive lung diseases like Asthma
and COPD.

Automated airway wall segmentation from user-
defined airway locations
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References:
1. Overview: https://acil.med.harvard.edu/publications/three-dimensional-airway-measurements-and-algorithms

2. Methods: https://acil.med.harvard.edu/publications/accurate-airway-wall-estimation-using-phase-congruency
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Selecting Airway Locations

Select the CT input volume

Select an airway location of interest on the Slice window, place
the mouse tip inside the airway lumen and click “a” to create a
new Airway Point for analysis.
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Enable Zoom view in the Data
Probe section for a close-up view
of the selected airway
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Airway Selection Options

[ JOX )
B e e 170,00« After selecting the airway location, the
& o airway viewer should display a centered
St 5 airway. Several options enable the user to
i [ 2 adjust the centering and reformatting: 5
Compute Threshold Center v g
— > Threshold between airway lumen/airway wall. o)
Show Detected Polylines Tip: Change this threshold only if the airway is not properly centered. a
3
Enable/Disable Centering Options :‘%
. Tip: Enable refine center for precise centering in small airways o
{
. . . . . 3
Enable/Disable Reformatting along the airway Axis to obtain [
= a orthogonal slice view of the airway >
Select Ainway | Airway <] > Tip: Airway Inspector estimates the airway axis computing the §
Method |FWHN ¢ Hessian. This option might not work properly if the CT volume does °
ComputeWaIIForSelectedAinNayHComputeWaIIForAIlAirways not have hlgh I’ESO/UtIOI’) (VOXG/ SIZE’ < 1.5 mm).
mecornel | 3 - ~L-)] | Airway wall segmentation view option
~ Data Probe = > Tip: The airway wall segmentation is performed in the “Analyzed
+| Show Zoomed Slice Alrway Wa// ” pane/
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Performing Airway Measurements

B &h i@ Mo (@A (700 “Analyzed Airway Walls” performs
automatic airway wall segmentation
and the computation of airway metrics
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» Help & Acknowledgement

» Airway Selection A .IFMla” !lie!a!er |

Airway Selector

Tip: After clicking “a” in the slice viewer, a new airway location is
created. You can create multiple airway locations. Change the
selected airway to display it in the airway viewer.

¥ Analyze Airway Walls |

Airway Wall Segmentation Method
Tip: Zero crossing (of the second order derivative) is a good comprise
‘Compute Wall ForSelectedAinNayHCompule Wall For All Airways between accuracy and Speed.

Select Airway | | Airway H
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Method I ‘ Zero Crossing -

Compute Wall Automatically

Compute Wall For All Methods

Wite GSV Fie| < Airway Wall Computation

o 00507 [£91885 52401 3 s Tip: Click on “Compute Wall for All Airways” if you want to analyzed
S A Sl Sl S ™ u all the airway locations that have been selected. Airway results are
Wall Intensity (HU) -555.062 115.562 -797.435 27.6945 H :

e ) s displayed only for the selected airway

Pi (mm) 23.1599 0 23.1599 23.1599

sqrt(WA) (mm) 8.50374 0 8.50374 8.50374

Ai (mmA*2) 441977 0 441977 441977 .

o (om2) Hest o tiest 1estt Airway Measurements Summary

Peak WI (HU) -489.437 103.829 -654.085 27.6945 . . N

hnerWI(HU)  G86.881 04449  -797.435 -84.8251 o > Tip: You can select a csv file to export the results for all airway

» Data Probe
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Airway Inspector

The Airway Inspector module is part of the Chest Imaging Platform
extension for 3D Slicer (www.chestimagingplatform.org)

This work is funded by the National Heart, Lung, And Blood
Institute of the National Institutes of Health under Award Number
RO1HL116931. The content is solely the responsibility of the
authors and does not necessarily represent the official views of
the National Institutes of Health.

Contributors:

%]
=
D
-
(@)
=
M
(%]
(=r
=
D
o,
5
(0]
i)
Y]
~+
(=
o
-
3
|
-
>
>
X
S}
=
(@]

* Raul San Jose (rsanjose@bwh.harvard.edu)
* Applied Chest Imaging Laboratory

* Brigham and Women's Hospital

* Harvard Medical School
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